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but not after propranolol (p = 0.715, R2 = 10%, adjusted R2 = 0%). The
primary peak incidence of the maximal amount of SI occurred between 8
a.m. and 9 a.m. before no AA drug, between 8 a.m. and 10 a.m. after no
AA drug, and between 8 a.m. and 11 a.m. before propranolol. There was no
secondary peak. These data show that there is a circadian variation of the
maximal amount of SI in elderly pts with heart disease which is abolished by
propranolol.
Yoshihisa Matsumura, Toshikazu Yabe, Hiroaki Kitaoka, Takashi Furuno,
Fumiyasu Yamasaki, Jun Takata, Taishiro Chikamori, Yoshinori Doi. Kochi Medical
School, Kochi, Japan
Atherosclerotic aortic plaques detected by transesophageal echocardiogra-
phy (TEE) have been reported to be a marker for coronary artery disease
(CAD). Its significance may particularly be important in elderly population,
though there are no data yet available. To elucidate the significance of aortic
plaques in the elderly, we performed TEE on 84 patients (pts) (44 men, 40
women, age 61 ± 11 years) who had previously undergone coronary arteri-
ography.
Results: (1) Significant CAD (~75% stenosis) was detected in at least one
major coronary artery in 26 of the 84 pts. Aortic plaques were detected by
TEE in 24 of the 26 pts with CAD (92%) and in 32 of 58 pts without CAD
(55%) (p < 0.01). (2) In pts aged ~70 years (n = 25), aortic plaques were
present in 13 of 14 pts with CAD (93%) and 10 of 11 pts without CAD (91 %)
(p = ns). In pts aged <70 years In = 59), aortic plaques were present in 10
of 12 pts with CAD (83%) and 22 of 47 pts without CAD (47%) (p = 0.02). (3)
The independent association between CAD and age, the presence of aortic
plaques on TEE and other coronary risk factors was examined by multiple
regression analysis. In pts aged ~70 years, the presence of aortic plaques
on TEE failed to be a predictor of significant CAD, although it was indeed a
strong predictor of CAD in pts aged <70 years (p < 0.01).
Conclusion: In elderly pts, atherosclerotic aortic plaque detected by trans-
esophageal echocardiography is not useful in predicting significant coronary
artery disease. It is useful only in a relatively younger population.
Real-Time Acoustic Assessment of Mechanical
Heart Valves
erates in the region of optimal coupling; during stress, changes in the state
of coupling result in additional contribution to CVS performance; in patients
with left ventricular dysfunction the efficiency is reduced and it further de-
creases during exercise. The model shows that there is, however, an optimal
coupling which improves performance even in cases of severe heart failure.
This optimal state can theoretically be approached by titrating the vascu-
lar resistance and the end-diastolic volume (the preload) to optimal levels.
These results suggest, and lay the theoretical foundation for the notion, that
vasodilator drugs can be used to optimize VA-coupling and CVS performance
in heart failure patients.
Reliable assessment of mechanical heart valve function remains a difficult
clinical problem. We have shown that 1) leaflets of bileaflet mechanical
valves do not close simultaneously and 2) the dominant energy contained
in closing sounds created by these valves is in the ultrasonic range (>20
kHz). Taking advantage of these findings, we designed a real-time Macintosh-
based system that permits a clinician to evaluate dynamic characteristics
of these valves by listening to closing sounds played back at slow speeds.
Valve sounds detected by a high-frequency accelerometer microphone are
amplified and undergo a 12-bit analog-to-digital conversion at 140 kHz. Dur-
ing data acquisition closing valve sounds are digitally detected for immedi-
ate playback through an audio output. The user can select the speed and
length of sound playback. While the expanded closing sounds are plotted
on the screen, the audio output gives the clinician a unique appreciation
of closing valve dynamics. Sound output can be through either a dedicated
digital-to-analog converter or the regular Macintosh sound interface, thus al-
lOWing previously recorded data to be presented on any standard Macintosh
system. A recording obtained from a patient with a bileaflet mitral valve is
shown below.8 MC
1sec
Richard L. Donnerstein. University ofArizona, Tucson, AZ
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Mathematical model and numerical simulation are used to analyze optimal
conditions of cardiovascular performance, with an emphasis on the effect
of ventricular-arterial (VA) coupling. The following research questions were
posed: Does the VA-coupling affect the cardiovascular system (CVS) perfor-
mance in addition to the direct effects of the left ventricle and of the vascular
load? Is there an optimal coupling state? Does the CVS in human subjects,
either healthy or diseased. operate with optimal VA-coupling? and finally, is
it possible to improve the CVS performance by controlling the VA-coupling?
To answer these questions. a clinically oriented integral model of the CVS
is introduced, based on the ventricular and arterial elastances. The main ad-
vantages of the model are its simplicity and the fact that all its variables can
be measured non-invasively in the clinical practice. Traditionally, the optimal
state of CVS operation was evaluated by two criteria - the energetic effi-
ciencyof the left ventricle and the efficiency of energy transfer through the
vascular system. In the present study a combined criterion of the total en-
ergetic efficiency is utilized - from the input metabolic energy consumed
by the ventricle to the net energy available to the peripheral tissues. It is
found that optimal coupling for maximal global efficiency depends in a com-
plex, non-linear way on all the classical determinants of CVS performance
- the preload, the myocardial contractility, the afterload and the heart rate.
Response surfaces of the analyzed variables as function of two independent
variables were generated by numerical simulation. Based on the analysis of
the global efficiency as the optimization criterion, answers to the research
questions were found: The VA-coupling affects the CVS performance in ad-
dition to the direct effects of its determinants; there is an optimal state of
coupling which results in maximal efficiency; the CVS in healthy subject op-
An Inexpensive, Easy to Use and Highly Portable
Quantitative Angiographic System
Slowing playback speed reduces dominant frequencies of valve closure
sounds into the audible range making it easy to recognize sounds from indi-
vidual leaflet impacts as well as noises caused by leaflets scraping against
valve structures. This system is directly applicable to sounds created by any
type of mechanical heart valve.
Conclusions: Slow speed playback of high-frequency sounds created by
closing mechanical heart valves gives important insight into valve function.
This technique, readily implemented with personal computers, provides a
simple and inexpensive method to screen patients with mechanical heart
valves.
Adnan Kastrati, Merita Shehu, Rudolf Blasini 1, Albert Schomig 1. 2nd Division of
Cardiology, Univ. Hosp. Center Tirana, Albania; 1 I. Med KJinik TU Milnchen, Germany
Ouantitative angiography is considered the "gold standard" for the assess-
ment of coronary arterial dimensions. The presence in the actual systems of
one or more disadvantages such as high cost, difficulty in usage and poor
portability, have prevented the wide utilization of this method. To implement
a similar system, the acquisition of the computer, software, digitizing board
and cineprojector with CCD camera is usually required. We developed a sys-
tem running on every Macintosh computer with only one special require-
ment, that of a commercially available slide scanner. A public domain soft-
ware, NIH Image (written by Wayne Rasband) was modified and expanded to
perform the following taskS: acquisition and storage of the digitized angio-
graphic frames, automatic edge detection and measurements, and saving
of the results in a text format file, readable from every database, spread-
sheet or statistical package. Films (courtesy of Dr. PatriCk W. Serruys, Rot-
terdam) of coronary phantoms with known size (05, 0.7, 1.0, 1.4, 1.9 mm)
implanted in pigs, were used for system validation. The angiographic frames
(24 x 18 mm) were digitized with a spatial resolution of 1850 pixels/inch (slide
scanners with higher resolution are also available) and 256 gray levels. Using
isocenter calibration, the measurements resulted in a correlation coefficient
of 096 (y = 0.86x + 0.12), accuracy of -0.03 mm and precision of 0.15 mm.
A correlation coefficient of 0.92 (y = 0.67x + 0.33), an accuracy of -0.03 mm
and a precision of 0.23 mm were found using catheter calibration. With the
same phantoms, the mean reproducibility was 0.08 mm for the interpolated
reference diameter (RD), 0.03 mm for the minimal luminal diameter (MLD),
1.4% for the diameter stenosis (OS) and 0.6 mm for the lesion length. The
11016-531
From Myocardial O2 Consumption to Mean
Arterial Power - Analysis of Optimal
Cardiovascular Performance
Cardiac Performance and Imaging
11016-51 I
374A ABSTRACfS lACC February 1995
variability of coronary measurements was also assessed in 23 patients who
had 2 angiograms, a median of 21 days apart. The mean (±SD) of the dif-
ference between the 2 measurements was 0.09 ± 0.28 mm for RD, 0.06 ±
0.30 mm for MLD, 1.5 ± 9.1 % for OS, and 0.32 ± 1.7 mm for lesion length.
Less than 1 hour of training was needed for learning how to use this system
efficiently.
Intracoronary Stents: Long Term Follow-Up
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OT dispersion from the 12 lead ECG has been extensively evaluated as a risk
parameter in pts prone to arrhythmias. Usually, this parameter is assessed
directly from the ECG tracing by means of a magnifying glass and a digitizing
pad with reproducibility and accuracy not being optimal.
We therefore developed a software program with a graphical interface per-
mitting conversion of a scanned image of the ECG on paper to a digital ECG
function (sampling rate 500 or 1000 Hz) which can then be analyzed by a sec-
ond interactive computer program for standard ECG intervals, OT dispersion
and other repolarization parameters (JTpeak, T areas, T peak to T end inter-
val). Digitally available ECGs can also be converted to a format analyzable by
the program.
The respective signals are processed channel-by-channel with enlarged
high resolution display on a 20" computer screen. The computer program
uses customized algorithms to detect important features of the ECG wave-
forms (0 onset. J point, T peak, and T end for ECG signals) and then displays
colored vertical spikes superimposed on the signal marking these points with
high resolution for confirmation or manual correction by the observer. The
processed data are automatically written to a spreadsheet for further pro-
cessing.
With this methodology accuracy and reproducibility of OT intervals and
ECG parameters of dispersion of repolarization can be increased and param-
eters not easily measurable on paper can be determined (T wave areas).
7 Months 12 Months
Stent Balloon Stent Balloon
Death 2 (0.8%) 1(0.4%) 3(1.2%) 1 (0.4%)
Stroke 0 2(08%) 0 2(0.8%)
MI 11 (4.2%) 10(3.9%) 13(5.0%) 11 (4.3%)
CABG 13(5.0%) 10(3.9%) 18(6.9%) 13(5.1%)
Re-PTCA 26 (10.0%) 53 (210%)" 26 (10.0%) 54 (21.0%1"
Any 52 (20.0%) 76(30.0%~ 60 (23.0%) 81131.5%f>
c:J Relative rIsk (RR) 0.48, 95% CI (0.31-0.74), p = 0.001: • RR 068, 95% CI (0.50-0.92),
P ~ 0.02; <> RR 0.74, 95% CI (055-098), p = 0.04
This FU clinical data suggest that the benefit of elective coronary stenting
is maintained at least for 1 year and results from a significantly reduced need
for repeat PTCA.
2:30
LAD PTCA LAD S Non-LAD PTCA Non-LAD S
N ~ 98 N ~ 96 N ~ 104 N = 109
Final % stenosis 34 ± 15 17 ± 11t 35 ± 14 20 ± 121
Acute gain (mm) , .14 ± 0.47 162 ± 0.431 1.32 ± 049 181 ± 0.471
Late Loss (mm) 0.52 ± 0.55 0.78 ± 0.57* 034 ± 0.57 0.73 ± 0.571
Net gain (mm) 0.59 ± 055 0.88 ± 0.62* 1.03 ± 0.61 1.06 ± 0.61
RES (>50% stenosIs) 52.6 329* 299 295
2:00
1792-1 lOne Year Clinical Follow-up of the Benestent Trial
C. Macaya, P. Serruys, H. Suryapranata, G. Mast. S. Klugmann, P. Urban, P. den
Heijer, J. Piek, R. Simon, M. Morice, P. Crean, J. Bonnier, W. Wijns, N. Danchin,
C. Bourdonnec, Benestent study group. Thoraxcenter. Dijkzigt University Hospital,
Rotterdam, The Netherlands
The Benestent Trial is a randomized study comparing elective Palmaz-Schatz
stent implantation vs balloon angioplasty in de novo lesions in patients with
stable angina. Data at 7 months have shown a decreased restenosis rate and
reduced clinical events in the Stent group. However, it is not established if
this favourable clinical outcome is maintained at one year. Consequently we
have updated clinical information from 516 patients enrolled in the Benestent
Trial (257 PTCA; 259 Stent). FU information was obtained in all but 4 patients
12 in the Stent group and 2 in the Balloon groupl. Mean follow-up was 12
months (0.3-34 months). At FU no differences were found in the 2 groups
with respect to medications and functional class (CCS). Major clinical events
are tabulated according to the Intention to treat principle and assigning each
patient only the highest ranked event.
*P OS 0.01, Ip OS 0.0001 compared Swith PTCA
In both LAD and non-LAD vessels, S (compared with PTCA) achieved a
greater acute ga in and resulted in a lower final % stenosis. Late loss was
also greater in S than PTCA group and similar for LAD and non-LAD vessels.
However, in PTCA pts, late loss was much lower in non-LAD vessels (vs LAD).
Thus, the overall net gain and RES in non-LAD vessels were similar for Sand
PTCA, whereas the net gain was greater after S in LAD vessels and resulted
in much lower RES compared with PTCA. Similarly, the difference in event-
free survival (freedom from death, MI, CABG, or repeat PTCA) between S
and PTCA was greater in LAD (77% vs 66%, P = 0.06) than non-LAD vessels
178% vs 72%, NS). In Conclusion: STRESS substudy analysis indicates 1) S
provides uniformly greater improvement of angiographic results in all lesion
locations compared with PTCA, 2) much greater anti-restenosis and clinical
benefits in S pts within the LAD vessels, and 3) more aggressive post-S di-
latation strategies (to further reduce final % stenosis) are recommended for
non-LAD vessels to achieve greater differential anti-restenosis benefit for S.
1792-21 Is the Anti-Restenosis Effect of Stent (vs PTCA)
Greater in LAD Vessels? A SUbgroup Analysis of the
STent REStenosis StUdy
s. Chiu Wong, Ya Chien Chuang, Katherine Detre, Augusto D. Pichard, Richard
A. Schatz, Richard R. Heuser, Kenneth M. Kent, Martin B. Leon. Washington
Hospital Center. Washington, DC
In the multicenter randomized STent REStenosis Study (STRESS I, stent (S)
implantation has shown to reduce restenosis (RES) by 26% compared with
PTCA. To determine the impact of S vs PTCA in reducing RES in various vessel
locations, we analyzed the data from STRESS in LAD and non-LAD vessels.
A Program for Digitization of ECG Tracings on
Paper and Accurate Interactive Measurement of
QT Intervals and ECG Parameters of Dispersion
of Ventricular Repolarization
A New Approach of Integrating Desk Top and




Yzhar Charuzi, Gabriel Leonte. Cedars-Sinai Medical Center. Los Angeles, California
We have used a commercially available personal digital assistant(PDAl.
equipped with Xl type processor, MS-DOS 5.0 system, 1 Mb RAM memory
and 10Mb PCMCIA RAM card. Hospital patient(pt) data was acquired into
WP 5.1 wordprocessor(WP) using form files and macro programs to assure
standard format and complete data set for each pt. The PDA is backed by a
desk-top computer (PC) via a null modem serial interface. The pt record can
be selectively printed and immediately placed in the chart as a formal history
and physical (H&Pl. daily notes or a discharge summary, thus obViating fre-
quently illegible handwritten notes. The PDA records can be integrated with
the PC out patient records by using prompted dialog box. Through Wordper-
fect's 6.0 new feature, quickfinder index(OI) the pt's records can be viewed
as an electronic chart derived from subdirectories of different procedures,
tests, evaluations, etc .. The 01 allows search and retrieval of specific infor-
mation for an individual or groups of pts.
Advantages of this new integrated system are: 1) Standardization of data
entry and data integrity; 2) Access to pt data independent of the chart; 31
Ability to retrieve and report selected information; 4) Rapid, concise and ac-
curate formulation of H&P. daily notes and discharge summary with imme-
diate printout; 5) Updated office file; 61 Instantaneous recall of information
of readmitted pts; 7) Accurate billing information; 8) Oueries derived from
the integrated hospital and office electronic chart assist in clinical decision
making and improve the quality of care of individual as well as subsets of
cardiac pts.
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